AD-775  333 


CHURCi!  GABBRO  TECHNICAL  NOTE:  CONTIN¬ 
UOUS  CURRENT  PROFILES 


Scott  C.  Daubin 

Rosenstiel  School  of  Marine  and  Atmospheric 
Science 


* 


Prepared  for: 

Office  of  Naval  Research 

January  1974 


DISTRIBUTED  BY: 


ivxmii  ivcnm  imiwRiMi  mhp 
U.  S.  DEPARTMENT  OF  COMMERCE 
5285  Port  Royal  Road,  Springfield  V*.  22151 


TECHSIC&L  REPORT 
January  1974 


CHURCH  GABBRO  Technical  Kota 
Continuous  Current  Profiler 


by 

Soatt  C.  Dnubin 


Subsitteii  to 

The  Office,  o?  Naval  Research 
Contract  N000l4-G7-A~0201~00;>q 


_ wgla  JJii  ild _ 

SECURITY  CLASSIFICATION  OF  THIS  l» AGE  (Khon  Do to  P.i.lerod) 


REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

1.  REDOUT  fUMHER  7.  GOVT  ACCESSION  NO. 

UM  -  RSMAS  -  #74002 

3.  RECIPIENT'S  CATALOG  NUMBER 

4.  TITLE  (*na  Submit) 

CHURCH  GABBRO  Technical  Note 

Continuous  Current  Profiles 

S.  TYPE  OF  REPORT  £  PEWOD  COVEREO 

Technical  Note 

30  Nov. -11  Dec.  1972 

«.  PERFORMINO  ORO.  REPORT  NUMBER 

7.  author^; 

Scott  C.  Daubin 

6.  CONTRACT  OR  GRANT  HUMBERT*,) 

N00014-67-A-0201-0024 
NR292-117 /05-01-7 3 

9.  PERFORMING  ORGANIZATI'JN  NAME  AND  ADDRESS 

University  of  Miami 

Pvosonctiel  School  of  Marine  &  Atmospheric  Science 
Ocean  Engineering 

10  Rickenbacker  Causeway,  Miami,  Florida  33149 

10.  PROGRAM  ELEMENT.  PROJECT,  TASK 
AREA  6  WORK  UNIT  NUMBERS 

Long  Range  Acoustic  Propaga¬ 
tion  Project 

II.  CONTROLLING  OFFICE  NAME  AND  AOORESS 

Office  of  Naval  Research 

Code  102-0SC 

Arlington,  Virginia  22217 

12.  REPORT  OATE 

January  197^ 

13  NUMBER  Of  PAGES 

3#r  ^*2/ 

1  i.  MONITORING  AGENCY  NAME  &  ADDRESS*//  dllloront  from  Controlling  Oltleo) 

IS.  SECURITY  CLASS,  (ol  thlo  toport) 

Unclassified 

ISa.  DECLASSIFICATION/ DOWNGRADING 
SCHEOULE 

16.  OISTR'BUTION  STATEMENT  (ol  thlo  Ropoit) 

Approved  for  public  release,  distribution  unlimited. 

17.  DISTRIBUTION  STATEMENT  (ot  tbo  ebotrocl  onto  rod  In  Block  30,  It  dlttoron  t  trom  Ropott) 

16.  supplementary  notes 

1*.  KEY  WOROS  (Contlnuo  on  rovorom  old*  It  nocoooory  md  tdontlty  by  block  numbot) 

Ocean  Currents  Caribbean 

Profiles  Cayman  Trough 

Deep 

Inclinometer  Line 

20.  ABSTRACT  fContlnuo  on  r.v.ra.  oldo  It  nocoooory  md  tdontlty  by  block  numtrr) 

Deep  ocean  current  profiles  are  reported  from  a  position  in  the  Cayman  Trough 
of  the  Caribbean,  Lat.  18°  -  49.0’  N,  Long.  79°  -  52.7’  W,  covering  the  depths 
between  850  and  4833  meters  and  at  hourly  intervals  during  the  time. period 

30  November  1972  at  1900  hours  GMT  through  11  December  1972  at  2400  hours  GMT. 
The  profiles  were  derived  from  measurements  made  by  53  inclinometers  which  were 
integral  with  a  moored,  compliant  acoustic  array.  The  profiles  are  displayed 
as  an  isometric  set  and  individually.  Time  series  current  data  from  each 

DD  ,  jSnM7»  1^;  COITION  OF  I  NOV  6S  IS  OBSOLETE  UNCLASSIFIED 

SECURITY  CLASSIFICATION  OF  THIS  PAGE  (AW  Dal*  tnlorod) 


t 


_ UNCLASSIFIED _ 

.LCUW1TV  CLASSIFICATION  OF  THIS  FAGEfWhwi  0«*  BmUnl) 


20.  (cont'd) 

instrument  location  along  the  line  and  their  power  spectra  are  presented. 
Profiles  of  estimated  geostrophic  current  components  are  also  shown. _  There 
is  evidence  of  a  more  or  less  steady  northwesterly  current  of  between  3  and 
8  cm/sec  at  mid-depths  (between  2  and  3.5  kM) ,  and  an  intermittent  westerly 
bottom  current  of  7  cm/sec. 


UNCLASSIFIED _ 

(ECU MTV  CLASSIFICATION  OF  THIS  FA0E0**«"  0*«  SntwMQ 


CHURCH  GABBR0  TECHNICAL  NOTE 
CONTINUOUS  CURRENT  PROFILES 


by 

Scott  C.  Daubin 


ROSENSTIEL  SCHOOL  OF  MARINE  AND  ATMOSPHERIC  SCIENCE 
University  of  Miami 
10  Rickenbacker  Causeway 
Miami,  Florida  33149 


January  1974 


TECHNICAL  REPORT 


Prepared  for  the  Office  of  Naval  Research  under  Contract' 
N00014-67-A-0201-0Q24;  NR292-117/05-01-73  (Code  102-OSC) 

Reproduction  in  whole  or  in  part  is  permitted  for  any 
purpose  of  the  United  States  Government. 

Approved  for  public  release,  distribution  unlimited. 


UM-RSMAS-174002  Warren  S.  Wooster 

Dean 


.1 


CHURCH  GABBRO  TECHNICAL  NOTE 


Continuous  Current  Profiles 
Sr^tt  C.  Daubir 

ABSTRACT 

Deep  ocean  current  profiles  are  reported  from  a  position  in  the 
Cayman  Trough  of  the  Caribbean, rLat.  18®  -  49.0*  N,  Long.  79°  -  52.7*  W, 
covering  the  depths  between  850  and  4833  meters  and  at  hourly 
intervals  during  the  time  period  30  Novenber  IF??  V-  -i '00  hours  GMT 
through  11  December  1972.  afc-2400-hurrs -Gift.  The  profiles  were  derived 
from  measurements  made  by  53  inclinometers  which  were  integral  with  a 
moored,  compliant  acoustic  array.  The  profiles  are  displayed  as  an 
isometric  set  and  individually.  Time  series  current  data  from  each 
instrument  location  along  the  line  and  their  power  spectra  are 
presented.  Profiles  of  estimated  geostrophic  current  components  are 
also  shown.  There  is  evidence  of  a  more  or  less  steady  northwesterly 
current  of  between  3  and  8  cm/sec  at  mid-depths  (between  2  and  3.5  kM), 
and  an  intermittent  westerly  bottom  current  of  7  cm/sec. 
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CHURCH  GA33R0  TECHNICAL  NOTE 
Continuous  Current  Trot Ales 
BcOtt  C.  Daubln 

1.  Executive  Summary 

This  document  is  one  of  the  CHURCH  GASBRO  exercise  report  series 
required  by  reference  1.*  The  structure  of  the  deep  ocean  currents 
between  850  and  4724  meters  was  measured  by  a  set  of  inclinometers  which 
were  part  of  the  ACODAC  compliant  array  located  at  Position  B  (Figure  1). 

Two  hundred  and  seventy  hourly  profiles  were  derived  and  are  displayed 
together  with  time  series,  power  spectra  and  profiles  of  the  estimated 
geostrophic  current  components. 

2.  Introduction 

As  part  of  the  CHURCH  GABBR0  exercise  during  December  1972  in  the  Cayman 
Trough  area  of  the  Caribbean  sequential  current  profiles  were  measured  by 
the  University  of  Miami  through  most  of  the  water  column  at  Position  B 
(Figure  1) .  The  measurement  system  consisted  of  a  set  of  fifty-three 
inclinometers  which  were  integral  with  the  compliant  ACODAC  array  described 
in  reference  2.  The  inclinometers  ware  spaced  approximately  75  meters 
apart  along  the  array  from  a  depth  of  850  meters  to  the  deepest  at  4724  meters; 
in  addition  there  were  two  recording  depth  gauges,  one  shallow  and  one  deep, 
and  one  deep  recording  tensiometer.  For  an  outline  of  the  method  of 
analysis  as  well  as  a  critique  of  its  sensitivity  to  various  uncertainties 
of  input  variables  and  parameters  see  reference  3*  During  the  same  exercise 
between  3  and  12  December  at  Position  A  (Figure  1) ,  182  nautical  miles  bearing 
081°  T,  the  Naval  Oceanographic  Office  measured  currents  at  six  discrete 

1.  References  are  listed  numerically  at  the  end  of  this  report. 
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depths:  30,  92,  396,  610  and  1830  meters.  These  results  have  been  reported 
by  L.  A.  Banchero  in  reference  4. 

3.  Observation  Details 

The  following  tabulation  details  significant  auxiliary  data: 

A.  Position  -  Lat.  18°-49.0'  N 

Long.79°-52.7'  W 

B.  Water  Depth  -  4833  meters 

C.  Profile  Depth  Range  -  -  -  350  meters  to  4724  meters 

D.  Initial  Profile  -  30  November  1972,  1900  hours  GMT 

E.  Final  Profile  -  ---11  December  1972,  2400  hours  GMT 

F.  Profile  Measurement  Interval  -  5  minutes 

G.  Profile  Calculation  Interval  -  1  hour 

H.  Average  Line  Tension - -  -  225  lbs. 

I.  Array  Design - See  Appendix  A 

4.  Current  Data 

Four  forms  of  profile  data  are  presented  in  this  report: 

A.  Summary,  split  isometric  displays  of  the  entire  set  of  hourly  current 
profiles  in  the  U  (E-W)  direction,  V  (N-S)  direction  and  in  speed  and 
azimuth. 

B.  Discrete,  hourly  profiles  showing  currents  in  the  U(E-W)  and  V  (N-S) 
directions  and  current  speeds  and  azimuths. 

C.  Complete  11  day  time  series  of  the  calculated  current  in  the  U  (E-W) , 

V  (N-S)  directions  and  in  speed  at  the  position  of  each  inclinometer 
along  the  line  and  the  power  spectrum  of  the  time  series. 

D.  Calculated  gecatrophic  profiles. 

The  split  isometric  summaries  show  all  of  the  profiles  taken  during  the 
observation.  Each  hourly  profile  is  shown  in  perspective  with  time  progressing 
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toward  the  observer,  depth  in  the  downward  direction  and  the  abscissa 
representing  the  value  of  the  current  component  or  current  rpeed.  For 
the  east-west  and  north-south  componeat,  a  positive  value  is  either  east 
cr  north;  the  diagrams  are  "split"  along  the  plane  of  zero  current  and 
"opened"  to  provide  an  isometric  view  of  both  the  positive  and  negative 
sheets.  These  data  are  displayed  in  Figures  2  through  6. 

Individual  hourly  current  profiles  are  displayed  in  Appendix  B. 
Complete  observation  time  series  and  power  spectra  for  current  components 
in  the  E-W  direction  (U) ,  the  N-S  direction  (V)  and  for  current  speed  are 
plotted  at  each  instrument  location  plus  other  positions  along  the  line. 
These  data  are  displayed  in  Appendix  C. 

The  estimated  geostrophic  flow  profiles  based  on  the  averages  over 
the  observations  are  plotted  in  Figure  7. 


Isometric  Current  Profile  Set 
Profiles  Nos,  51  -  100 


Isometric  Current  Profile  Set 
Profiles  Nos.  101  -  150 


Isometric  Current  Profile  Set 
Profiles  Nos.  151  -  200 


5.  General  Evaluation 

These  data  represent  the  first  attempt  to  measure  and  report  deep 
water  (greater  than  4000  meters)  continuous  current  profile  time  series 
by  means  of  an  inclinometer  liwe.  The  array  was  primarily  designed  for 
acoustic,  not  current  profiling,  purposes;  as  a  result  average  tension 
was  almost  an  order  of  magnitude  too  high  for  optimum  current  profiling. 
However,  even  with  these  limitations  the  profiles  provide  considerable 
information  regarding  the  structure  of  the  deep  currents  at  this  lccation. 
Some  of  these  are  summarized  below: 

A.  As  seen  in  Figures  1-6,  there  is  a  fairly  constant  northwesterly 
current  of  between  3  and  8  cm/sec  at  mid-depths  (2  to  3.5  kM). 

B.  There  is  an  intermittent  westerly  bottom  current  of  about  7  cm/sec. 

C.  From  the  spectral  data  of  Appendix  C,  a  strong  inertial  component 
(inertial  period  «  37  hours  12  minutes,  inertial  frequency  *  0.645 
cycles/day)  relative  to  tidal  components  exists  in  the  lower  part 
of  the  water  column,  but  the  tidal  (diurnal  and  semi-diurnal) 
components  dominate  in  the  upper  part  of  the  column. 
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APPENDIX  A  -  ACODAC  COMPLIANT  MOORING  ARRAY  DESIGN 


NOVEMBER  1972 


Unit 


Distance  (M) 

from  from  Buoyancy 

Top  Bottom  (lbs . ) 


Tensioi 

(lbs.! 


Section  0  (0  Conductors,  800') 


1.  Surface  buoy 

2.  4-17"  Glass  Balls 

3.  1-16"  Glass  Ball 

4.  Depth  Gauge  #1 

5.  Inclinometer  #1 

6.  Inclinometer  #2 
Cable 

Section  1  (2  Conductors,  2000') 

7.  Hydrophone  #1 

8.  Inclinometer  #3 

9.  Inclinometer  #4 

10.  Inclinometer  #5 

11.  Inclinometer  #6 

12.  Inclinometer  #7 

13.  Inclinometer  #8 

14 .  Inclinometer  09 

15.  Inclinometer  #10 
Cable 

Section  2  (4  Conductors,  4000') 

16.  Hydrophone  #2 

17.  Inclinometer  #11 

18.  Inclinometer  #12 

19.  Inclinometer  #13 

20.  Inclinometer  #14 

21.  Inclinometer  #15 

22.  Inclinometer  #16 

23.  Inclinometer  #17 

24.  Inclinometer  #18 

25.  1-16"  Glass  Ball 

26.  Inclinometer  #19 

27 .  Inclinometer  #20 

28.  Inclinometer  #21 

29.  Inclinometer  #22 

30.  Inclinometer  #23 

31.  Inclinometer  #24 

32.  Inclinometer  #25 

33.  Inclinometer  #26 
Cable 


0 

4149.0 

+2.0 

9.1 

4139.8 

+224.0 

15.2 

4133.8 

+45.0 

30.4 

4113.5 

-3.1 

166.5 

„C2.2 

-3.1 

244.3 

3?04.7 

-3.1 

+4.5 

276.6 

3872.4 

44.8 

322.6 

3826.4 

-3.1 

399.7 

3749.3 

-3.1 

476.3 

3672.6 

-3.1 

553.5 

3595.5 

-3.1 

632.5 

3516.4 

-3.1 

708.5 

3440.5 

-3.1 

784.5 

3364.5 

1 

860.4 

3288.6 

-3.1 

+4.0 

891.2 

3257.8 

+4.8 

904.6 

3244.3 

-3.1 

980.6 

3168.4 

-3.1 

1057.1 

3091.9 

-3.1 

1133.8 

3015.2 

-3.1 

1210.3 

2938.7 

-3.1 

1286.9 

2862.0 

-3.1 

1363.6 

2785.4 

-3.1 

1440.1 

2708.9 

-3.1 

N.A. 

N.A. 

+45.0 

1519.0 

2630.0 

-3.1 

1592.8 

2556.2 

-3.1 

1668.7 

2480.3 

-3.1 

1743.8 

2405.2 

-3.1 

1819.1 

2330.0 

-3.1 

1894.5 

2254.5 

-3.1 

1970.3 

2178.7 

-3.1 

2045.5 

2103.5 

-3.1 

-18.0 

+266.2 


+250.2 


+228.4 
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APPENDIX  A  -  ACODAC  COMPLIANT  MOORING  ARRAY  DESIGN 
NOVEMBER  1972 


Distance 

00 

from 

from 

Buoyanc 

Unit 

Top 

Bottom 

(lbs.) 

Section  3  (6  Conductors,  5,400') 

34. 

Hydrophone  #3 

2076.5 

2072.7 

+4.8 

*35. 

Inclinometer  #28 

2145.8 

2003.2 

-3.1 

36. 

1-17"  Glas  s  Ball 

N.A. 

N.A. 

+56.0 

37. 

Inclinomecer  #29 

2222.3 

1926.7 

-3.1 

38. 

Inclinometer  #30 

2299.0 

1850.0 

-3.1 

39. 

Inclinometer  #31 

2375.5 

1773.4 

-3.1 

40. 

Inclinometer  #32 

2452.0 

1697.0 

-3.1 

41. 

Inclinometer  #33 

2528.6 

1620.4 

-3.1 

42. 

Inclinometer  #34 

2605.1 

1543.8 

-3.1 

43. 

1-10"  Glass  Ball 

2647.5 

1301.5 

+10.0 

44. 

Inclinometer  #35 

2681.2 

1467.8 

-3.1 

45. 

Inclinometer  #36 

2751.0 

1391.9 

-3.1 

46. 

Inclinometer  #37 

2832.5 

1316.5 

-3.1 

47. 

Inclinometer  #38 

2908.4 

1240.6 

-3.1 

48. 

Inclinometer  #39 

2984.1 

1164.8 

-3.1 

49. 

Inclinometer  #40 

3(  60,3 

1088.6 

-3.1 

50. 

Inclinometer  #41 

3134.4 

1014.6 

-3.1 

51. 

Inclinometer  #42 

3212.8 

936.1 

-3.1 

52. 

1-16"  Glass  Ball 

3252.5 

895.5 

+45.0 

53. 

Inclinometer  #43 

3288.9 

860.1 

-3.1 

54. 

Inclinometer  #44 

3364.5 

784.3 

-3.1 

55. 

1-10"  Glass  Ball 

3403.6 

745.3 

+10.0 

56. 

Inclinometer  #45 

3440.5 

708.4 

-3.1 

57. 

Inclinometer  #46 

3516.1 

632.8 

-3.1 

58. 

Inclinometer  #47 

3592.3 

556.7 

-3.1 

59. 

Inclinometer  #48 

3667,6 

481.4 

-3.1 

Cable 

-81.0 

*  Note:  No  Inclinometer  #27  due 

to  short  cable. 

Section  4  (8  Conductors  1000’) 

60. 

Hydrophone  #4 

3727.5 

421.5 

+4.8 

61. 

Inclinometer  #49 

3736.6 

412.3 

-3.1 

62. 

1-10"  Glass  Ball 

3773.4 

375.6 

+10.0 

63. 

Inclinometer  #50 

3811.9 

337.1 

-3.1 

64. 

1-10"  Glass  Ball 

3849.2 

299.7 

+10.0 

65. 

Inclinometer  #51 

3887.6 

261.3 

-3.1 

66. 

1-10"  Glass  Ball 

3925.7 

223.2 

+10.0 

67. 

Inclinometer  #52 

3963.4 

185.6 

-3.1 

Cable 

-22.0 

Tension 

(lbs.) 


+203.1 


+208.5 
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APPENDIX  A  -  AOODAC  COMPLIANT  MOORING  ARRAY  DESIGN 

NOVEMBER  1972 


Unit 


Section  5  (8  Conductors  300*) 

68 r  Hydrophone  #5 
69.  1-10"  Glass  Ball 

™.  Inclinometer  #53 

71.  1-10"  Glass  Ball 

72.  Depth  gauge  #2  and 

Inclinometer  #54 

73.  Tensiometer 

24.  4—16"  Glass  Balls 

Cable 

Termination 


Distance 

from 

TO£ 


m 

from  Buoyancy 

Bottom  (lbs.) 


Tension 

(lbs.) 


4024.7 

7  24.3 

+4.8 

4032.0 

117.0 

+10.0 

4039.7 

109.2 

-3.1 

4081.9 

67.0 

+10.0 

4116.7 

32.3 

-6.2 

4119.1 

29.8 

-28.1 

4121.4 

27.5 

+180.0 

-8.7 

75.  Hydrophone  #6 

76.  1—16"  Glass  Ball 

77.  AMF  Release  &  Disconnect 

78.  RPM 

79-  AMF  Release  &  time  releas-3 
CO.  Chain 
81.  Anchor 


4124.6 

4125.5 
4126.4 

4128.6 

4138.3 

4148.4 
4149.0 


24.3  +4.8 

23.4  +45.0 

22.5  -82.0 

20.4  +700.0 

10.6  -106 
0.6 

°*°  +929.0 
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ATPENDIX  B 

Hourly  Current  Profiles 

This  set  of  data  consists  of  270  hourly  individual  current  profiles. 
Each  profile  is  identified  by  a  date  and  time  in  the  upper  right  hand 
region  of  each  graph  and  consists  of  four  separate  graphs: 

East  -  West  (U)  Component,  (East  positive) - 
North  -  -South  (V)  Component,  (North  positive)  , 

Current  Speed, 

Current  Azimuth. 


Julian  Day 

Calendar  Date 

335 

30 

November  1972 

336 
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December  1972 

337 
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December  1972 
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December  1972 
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4 

December  1972 
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5 

December  1972 

341 

6 

December  1972 
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7 

Tdcember  1972 
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December  1972 

344 

a 

December  1972 
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December  1972 

346 
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December  1972 

-16- 


•oxnh  ct 


.8 

« 

«*tn  <ur 


-»\tn?'0lh  (S& 


;0»5°T«>  fitt 


r 


u  jcrt/s) . .  «».  „  spc5o„(c«i/pj**« 


8 


I 


o 

o 


DO* CSC  C0*00»  00*03»  00*008 


eA'o  oo’cs 


00  >Si 


00*002  ..00*0 

,01» 


ih  m 


S.OB 


0 


00*03?  oo-odi  t  .L>  00*00* 


arcs  oo*oo»  1*3*031  orcoz^oo’c^,  co^ 


^00*0^  80*m  00*00*  00*08*  OO'OQl 


’Oli*,8?6l  ffl  M‘m  »>*04*  so'c>^  00*00* 


.Olftftl  ffitt  "••*  "■■ 


00*0  0O’«  00*00!  00*00!  M*0OJ  .00*080  00' 0^  O'O  SC  M*0D>  O0*CS>  00*008 

,01*  Cu)  HU 


si’#  31*01  00*001  01*03'  M'W101®*®^)  30’jjC  O0*8K  00*00*  00* w> 


00' 


'6ft  60*001^  06' 00* OK  06* ow  oo*c»» 


U  (Crt/S)  _  _  «  „  SPEED  I  CH/u  !«•* 


-121- 


(Ol/S) 


cfB-o  o o*o*  oo-coi  oo*o»t  «o«oo*oloc't^*  ^  ^o-jitj:  eo*on  00*00*  »p*cs*  oo*oo» 


eo-oj*  «>- os*  Oj'-u 


-151- 


J 

/ 

1 

L 

v_^ 

• 

f 

00- QJ  O.^OCI 


ofl’o  oo*oa  oo*oot  do*oii  oo*oo»OJoo*3|8  ^  if'jjfe  wo**  oo*oo»  oo*oj»  oo*oo? 


A 

\  ) 

a  ^ 

'  \ 


-160- 


—  i  63- 


L«l*j 


t* 

rm 

~\ 

% 

T 

\ 

_ y 

"n  / 

3 

8 


oi 


oo*cs  Oi-mi  orost 


*0  m,Ot*°  0?U)  M 


oo -css  to* oat  oo*03t  ao*o.r 


-1  74- 


8 


o6-o  oo' ra  oo*floi  oo’ 


‘,0i"Tui  CT  w'aK  “*"* 


8 


-184- 


343 


;r-iv4^a»'  e*>.s&£42sr>$''&**Tf‘' 


Wlss*  ....  a.» 


o6*o 00*09  ob*ooi  oo’os'i  io*odo  oo'oic  oo’oov  xras*  oo*oi 


225- 


ffiatsisa 


*  trots  .0‘eg*  trot*  ooroe? 


ca-o  x'o'i  os-rfi  trait  wm^wojii^  w||c wok  wto»  wist  ww* 


I 


-233- 


i:i 

3 


/~\ 


CC*0  was  00*901  00*03!  CB'CCZ  ..C'CS?  U’MS  W03E  WOO*  wear  woo.* 

,01-"  IH)  HldJO 


5?WSmS5SWSfB!SSf 


oi-o  cess  ce-Mi  0.-0SI  BS’Coi^otrojz  j  won  area*  oo*oj*  oo*oa 


RWWHS cWlWMA-!. 

%xxe  »» 


265- 


if  a 


M'OS  Bi'BO I  00" 03 1  WfOl  OC'OJ!  .  0.-OSC  WCJC  CO*Si»  tO'C3»  £0*00.' 

,0U  Itf  1  HlJ3u 


o 


o 

c 


se^resssw  i 


APPENDIX  C 


Time  Series  and  Pover  Spectra 


This  set  of  data  consists  of  three  subsets  of  time  series  and  power 
spectra  as  follows: 

East-West  (U)  Component  (East  positive) 

North-South  (V)  Component  (North  positive) 

Current  Speed 


Positions  along  the  line  where  these  time  series  are  taken  correspond 
generally  to  instrument  locations;  however,  numbering  is  in  inverse  order. 
Series  indicated  by  two  numbers  are  for  locations  between  instruments.  The 
table  below  gives  the  depth  in  meters  of  the  various  numbered  time  series 
and  power  spectra: 


Series  l  o. 

Depth 

Series  No. 

Depth 

Series  No. 

Depth 

1 

4801 

18-1? 

3479 

37 

2124 

2 

4724 

19 

3441 

38 

2048 

3 

4647 

20 

3365 

39 

1971 

3-4 

4610 

21 

3289 

39-40 

1933 

4 

4572 

21-2? 

3251 

40 

1894 

5 

4496 

22 

3213 

41 

1818 

6 

4421 

23 

3136 

42 

1741 

6-7 

4386 

24 

3060 

42-43 

1703 

7 

4352 

24-25 

3021 

43 

1665 

8 

4276 

25 

2983 

44 

1589 

9 

4200 

26 

2906 

45 

1544 

9-10 

4162 

27 

2830 

45-46 

1506 

10 

4125 

29 

2730 

46 

1469 

11 

4049 

30 

2654 

47 

1393 

12 

3973 

30-31 

2616 

48 

1317 

12-13 

3935 

31 

2579 

48-49 

1277 

13 

3897 

32 

2503 

49 

1238 

14 

3818 

33 

2428 

50 

1160 

15 

3744 

33-34 

2390 

51 

1084 

15-16 

3706 

34 

2353 

51-52 

1045 

16 

3668 

35 

2277 

52 

1007 

17 

3592 

36 

2203 

53 

928 

18 

3517 

36-37 

2164 

54 

851 

The  resolution  of  the  power  spectra,  based  on  the  11.25  day  time 
series,  is  0.089  per  day. 

Speed  units  in  the  time  series  are  cm/sec.  Power  spectral  units  are 
era 'V cycle  per  day. 
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IN  REPLY  REFER  TO: 
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MEMORANDUM  FOR  DISTRIBUTION  LIST 

Subj :  DECLASSIFICATION  OF  LONG  RANGE  ACOUSTIC  PROPAGATION  PROJECT 
(LRAPP)  DOCUMENTS 

Ref:  (a)  SECNAVINST  5510.36 

Enel:  (1)  List  of  DECLASSIFIED  LRAPP  Documents 

1 .  In  accordance  with  reference  (a),  a  declassification  review  has  been  conducted  on  a 
number  of  classified  LRAPP  documents. 

2.  The  LRAPP  documents  listed  in  enclosure  (1)  have  been  downgraded  to 
UNCLASSIFIED  and  have  been  approved  for  public  release.  These  documents  should 
be  remarked  as  follows: 

Classification  changed  to  UNCLASSIFIED  by  authority  of  the  Chief  of  Naval 
Operations  (N772)  letter  N772A/6U875630,  20  January  2006. 

DISTRIBUTION  STATEMENT  A:  Approved  for  Public  Release;  Distribution  is 
unlimited. 

3.  Questions  may  be  directed  to  the  undersigned  on  (703)  696-4619,  DSN  426-4619. 


BRIAN  LINK 
By  direction 


Subj :  DECLASSIFICATION  OF  LONG  RANGE  ACOUSTIC  PROPAGATION  PROJECT 
(LRAPP)  DOCUMENTS 

DISTRIBUTION  LIST: 

NAVOCEANO  (Code  N121LC  -  Jaime  Ratliff) 

NRL  Washington  (Code  5596.3  -  Mary  Templeman) 

PEO  LMW  Det  San  Diego  (PMS  181) 

DTIC-OCQ  (Larry  Downing) 

ARL,  U  of  Texas 

Blue  Sea  Corporation  (Dr.Roy  Gaul) 

ONR  32B  (CAPT  Paul  Stewart) 

ONR  3210A  (Dr.  Ellen  Livingston) 

APL,  U  of  Washington 

APL,  Johns  Hopkins  University 

ARL,  Penn  State  University 

MPL  of  Scripps  Institution  of  Oceanography 

WHOI 

NAVSEA 

NAVAIR 

NUWC 

SAIC 
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